Fine structure, synaptology and immunocytochemistry of large neurons in the rat dorsal cochlear nucleus connected to the inferior colliculus.
Neurons in the rat dorsal cochlear nucleus that project to the inferior colliculus (pyramidal and giant) were retrograde labelled with wheat germ agglutinin conjugated to horseradish peroxydase. Both cell types showed a similar ultrastructural feature, particularly the rough endoplasmic reticulum was well developed and sometimes surrounded the nucleus. The synaptological profile was similar in pyramidal and giant cells. Axo-somatic terminals covered 40-70% of the perimeter of pyramidal cells and 35-60% of the perimeter of giant neurons. Giant neurons featured bipolar or multipolar shape and different orientation but they possessed a similar synaptic profile. Most axo-somatic terminals contained flat and pleomorphic synaptic vesicles, some pleomorphic vesicles. Few terminals contained round vesicles. These cells were consistently immuno-negative for both glycine and GABA and variably positive for glutamate. The immunoelectron microcopic study of thin sections showed that glycine immunoreactivity was constantly present in terminals enriched with flat vesicles, which often did not show GABA immunoreactivity. Few anterograde labelled boutons containing flat vesicles were in contact with the proximal dendrites and the cell bodies of pyramidal and giant neurons. The origin of these terminals is discussed. No other cells of the dorsal cochlear nucleus, in particular cartwheel and tuberculo-ventral neurons, were in contact with labelled boutons. The present results suggest that descending inhibitory collicular projections are essentially directed to the large excitatory neurons of the dorsal cochlear nucleus.